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"Analysis of Impulses by Means of Resonators," 
A. A. Kharkevich 


"Zhur fekh Fiz" Vol 10d, No 8; pp 686-891 


Subject analyzers were applied to periodic pheno- ; es 
mena. Recently they were applied to nonperiodic 

phenomena, like impulses. Author shows that 

under certain conditions resonators may give with- aes 
out extinction discrete values of sp2ctral density 
of an impulse. Submitted 31 Jan 51. 
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215 p. Diagrs., graphs 
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BOOK 
Author: KHARKEVICH, A. A. 
Full Title: SELF -EXCITED OSCILLATIONS 


transliterated Title: Avtokolebaniya 


Publisning Data 
Originating Agency: 


None 
Publishing House: state Publishing House of echnical and 


Theoretical Literature 


Date: 1953 No. pp-: 
Editorial Staff: None 
Text Data : 
Coverage: This book describes physical aspects of self-excited oscil- 
lations. The study 4g conducted without mathematical analysis and 
43 based on energy correlations. A large number of exampies of self- 
excited oscillations in physics and engineering has been an . 
preface: The leading role of the Soviet science in the field of non- a 


linear oscillation, and particularly in self-excited oscillations, 
of Oscillations, by 


is generally well known. Books like Theor 

Rh. A. Andronov and gs, E. Khaykin, Self-Excited Oscillating Systems: 
by K. F. Teodorchik and others are excellent an excep onal in this 
field. The present gmall book may prove to be of value pecause it 


No. of copies: 10,000 
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USSR/Electronics - Information Theory ¥FD= 140" 
heh Be Misti, A-A- 
Card 1/1 » Bub. 90-1/14 
Author : Kharkevich, A. A. 
etc IRINA LES CAE 
Title ; Main outline of the general communication theory 


Periodical : Radiotekhnika 9, 3-7, Sep/Oct 1954 


Abstract : The author outlines the development of the communication or information 
theory, starting with Hartley's work (1928) on the notion of the con- 
tent of a message, down through Shannon's formulation of the comprehen- 
sive theory. He discusses V. A. Kotel'nikov's theorem (1933) enabling 
the translation of any type of message (continuous or in discrete units) 
into the transmission of discrete numbers at 4 definite rate, the com- 
promise between economy of units and the need for error correction, the 
correlation method of reception, D. V. Ageyev's theorem (1935) of signal 
separation, and problems of methods. He states that Soviet scientists 
should reject "cybernetic philosophy” but not "“eybernetic techniques." 
Four references: 3 USSR (1933, 1935, 1946). (Article is the author's 
abstract of a paper he delivered at 4 city-wide meeting of membsrs of 
the All-Union Scientific and Technical Society of Radio Engineering and 
Electric Communications imeni A. S, Popov [VNORiE] at Moscow on April 26, 


1954). 
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A.4., redaktor; ANDREYENKO,Z.D,, redaktor; KHELEMSKAYA,L, Di es 
¥ekhnicheskiy redaktor 


(Transmission of messages through the communication system] Pe- ‘ 

redacha soobshchenii po sistemam aviasi, Moskva, Gos.isd-vo lit- 

ry po voprosam eviasi i radio, 1955. 41 p. (MERA 9:2) 
(Telecommumication) 


APPROVED FOR RELEASE: 09/17/2001 


CIA-RDP86-00513R000721820011-9" 


SPW CRATE OE GET Am ae 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9 


5 


KHARKZVICH, Aleksandr Aleksandrovich; KARASEV, M.D, redaktor; MURA~ i 
eee SHOVA, He Yas, tekhnichaskiy redaktor 


{Outline of a general thaory of communication] Ocherki obshchei 

teorii aviazi. Moskva, Gos. izd-vo tekhniko-teoret. lit-ry, 1955. 

268 p. (MLRA 8:8) 
(Information theory) 
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Card 1/1 Pub. 41-9/17 

Author : Blokh, E. L. and Kharkevich, A. A., Moscow 

- ROIS ET 

Title : Geometric presentations in the theory of commnications 

Periodical » Izv. AN SSSR, Otd. Tekh. Nauk 6, 91-100, June 1955 

Abstract : Describes how and where geometric theory can be applied to the 
study and the science of communications. Discusses the inci- 
dental vector, the message and the signal, the signal and inter- 
ference, interference rejection, transmission capacity, maximum 
transmission capacity, method of storage and the separation of 
signals. Diagrams, formulae. Seven references, 4 USSR. 

Institution 7 

Submitted : April 14, 1955 
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Card 1/1 Pub, 90-1/12 
Author Blokh, E. L. and Kharkevich, A. A. 
eT 

Title Geometric theory of the threshold of transmission capacity 
of a communications system 

Periodical : Radiotekhnika, 16, 3-7, Jul 55 

Abstract The limkting factors of signal transmission ta 4 communications 
system are evaluated on the besis of the geometric theory. The 
limiting transmission capacity of a system is defined as the 
greatest amount of intelligence that can be conveyed to the re- 
eeiving end of the line, maintaining the lowest desired prob- 
ability of error. The transmission capacity approacnes zero a5 
the level of noise approaches that of the signal. Reliable re- 
ception for smali increments ef signal over noise require the 
use of special methods of reception, such as storage end correla- 
tion methods. Graphs. Two references; one USSR. 

Institution 

Submitted : January 11, 1955 
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"Spectra and analysis." A, 4, Kharkevich, Reviewed by IA, I. 


Khurgin, Usp,nat nauk, 10 ho.lizso-nte 55 (MERA 8:6) 2 


(Spectrum analysis )(Mathenatical phys ice) 
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Author :  Kharkevich, A. A., and Blokh, E. L. 
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Title : Limiting capacity of a communication system 
Periodical : Radiotekhnika 10, 14-20, Feb 1955 


Abstract : ‘The derivation of an expression based on geometrical relationships for 
determining the limiting capacity of a communication system is given. : 
The older, well-known Shannon formula generally used for these caleu- e ; 
lations holds true only when the signal-to-noise ratio approaches oe 
infinity. 


Institution: -- 


Submitted : December 15, 1954 
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[Nonlinear and parametric phenomena in radio onegineering] terial 
1 parametricheskie Lavleniia v radiotekhnike. Hoskva, thu ee = 
tekhniko-teoret. lit-ry, 1956. 18+ pe $ 

(Radio circuits) 
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SUBJECT ussR / PHYSICS carp 1 / 3 PA - 1705 
AUTHOR BLOH,#.L., HARKEVIC,A.A. 
TITLE On the Question of the Geometric Proof of SHANNON'S Theorem. . 3 


PERIODICAL Radiotechnika, 41, fasc. 11, 5-16 (1956) 
Issued: 12 / 1956 


In the course of previous works (Radiotechnika, fasc.2 and 7, 1955) the 
authors endeavored to prove the theorem on the penetrability dindt geometri- 
cally. According to SHANNON this theorem is: c= F log, n 


Pr 5 
P here denotes the average power of the transmitter, Py - the power of the 
perturbation in the stripe F, C ~- velocity. In the present work the theorem — 


is presented in SEANNON'S form and also geometric proof of the second state- 
ment made in this theorem. It was found that SHANNON failed to take the follow- 
ing into account: Even in the case of the densest arrangement the coefficient 
of the filling up of the snace by non~-intersecting spheres 1s diminished if ao 
n= 2FT (T - time, n - dimension) increases, and at n -? 00 it tends towards es 
zero. The authors corrected this error committed by SHANNON and obtained an 


a; P oe 
expression which deviates from that of SHANNON: C SF |Log (l + ,) - 1 | — 
The difference between the two formulae is very essential in the case of com- ore 
paroble P and Pyy namely just in the case of such conditions es are of par- 


ticular interest in modern radiotechnology. On the other hand, SHANNON'S 
formula hes been generally accepted. This contradiction could be explained by 


aang a PRN RA TREATY. = Fase’ 
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Radiotechnika, 11, fase. 11, 5-16 (1956) CARD 3 / 3 PA - 1705 


authors regret not being in possession of this proof. It would be of in- 
portance because then not only SHANNON'S theorem could have been proved 
gecmetrically, but it would have been possible to show whether the 

limit of penetrability can be realized by means of a receiver that is : 
ideal in KOTELJNIKOV'S sense. a 
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KHARKRVICH, Aleksandr Aleksandrovich: KOSTIYEUKO, A.I., red.; GAVRILOY, S.5., 
tekhn.red. 


[Spectra and analysis) Spektry 1 analis, Ind. 3-e, perer. Moskva, 
Gos. izd-vo tekhniko-tecret. lit-ry, 1957. 236 De (MIRA 11:2) 
(Spectrum analysis) 
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(Elembnts of the general theory of communications] Rlementy 

obshchei teorii sviazi. Moskva, Gos. energ. izd-vo, 1957. 

94 p. (Massovaia radiobiblioteka, no.263) (MLRA 10:4) 
(Telecommonication) 
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‘Kharkevich, Aleksandr Aleksandrovich 


Teoreticheskiye osnovy radiosvyazi (Theoretical Bases of Radio 
Communication) Moscow, Gostekhizdat, 1957. 7347 p-, 25,000 copies 


printed. 
Ed.: Kostiyenko, A-I.; Tech. Ed.: Gavrilov, 3.3. 


PURPOSE: This monograph is addressed to third-year students in 
radio communication engineering institutes. 


COVERAGE: The material presented in the book constitutes a course 
designed to provide the students with the fundamentals of radio 
theory and technique as applied_fo all subsequent disciplines in 
radio engineering, such as‘gaéeivers, amplifiers, transmitters, radio 
broadcasting, television, etc. Practical problems of radic 
engineering are not treated in the present work. The circuit 
diagrams, and certain structural presentations ,, therefore, are 
given. only a8 4llustrations of general principles. The material 
presented in this pook differs from the preceding course on the 
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Theoretical Bases of Radio Communication 476. ‘ 


fundamentals of radio engineering in that it contains a special 
section on the fundamentals of radio communication. Some of the 
classical material (the section on the theory of circuits, for example ) 
has been eliminated from the present work to make room for new 
material. The course of study presented in this monograph corresponds 
on the whole, to the program adopted at the 1953 Conference of 
Representatives of the Moscow, Leningrad and Odessa Institutes and 
later confirmed by the Administration of Schools of the Ministry of 
Communications in August,1955. This course of study consists of 
three parts, the first two of which are embodied in the present work. 
The third part of the course was published in 1956 as a separate book 
by the same author. ‘There are no references. 


TABLE OF 
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Ch. 1. Communication and the Signal T 
1. Communication: perculiarities of radio communication 7 
2. Block diagram of- a communication cireuit 
3. Concept of radiation and the propagation of radio 
waves 10 
4. Physical characteristics of the signal 14 
Ch. 2. Modulation and Codes 21 
5- Modulation: general concepts 21 
6. Spectra of modulated oscillations 28 
7. Vector diagrams of modulation 37 
8. Pulse modulation 39 
9. Code: general concepts 43 
10. Kotel'nikov's theorem KT 
1l. Quantization 52 
12. Pulse-code modulation 56 
13. Multichannel communication 58 
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14. Frequency and time division 60 
Ch. 3. Noise and Noiseproor Feature 67 
15. Noise: general description 67 
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17. Probability description of noise and signal 75 
18. Nodseproof feature 79 
19. Methods of preventing noise 83 
20. Relative noise immunity of Lit 
frequency modulation 7 ee eas 87 
PART II. LINEAR PHENOMENA IN RADIO ENGINEERING 
Che 1. Problems and Methods of Linear Theory 94 
21. Linear phenomena systems 94 
22. The superposition principle 96 
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55. Excitation and filtering of waves in the wave- 446 
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56. Losses in the waveguide 336 
57. Cavity resonators 342 
AVAILABLE: Library of Congress oe 
Card 7/7 


PE Wee Cae 
Le Srered s 
ste Aes meoede: 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9" 


tS 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9 


4 a A SA ZR FOR ra SS SELES 0 SER SAT ER EE 4 


z aS a ES eee eee a es = tee eee 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9" 


EDIE ERR ES SSAA EE RET AS 


Be 


"APPROVED FOR RELEASE: 09/17/2001 


CIA-RDP86-00513R000721820011-9 


264 
AUTHOR: Kharkevich, A.A. 


TITLE: Possibility of signal spectrum compression. (0 vozmozbh—- 
nostyakh szhatiya spektra signala). 


scations), 1957, No.4, April, 
. "Plektrosvyaz'" (Telecommunica ; 
eee eee pp.3-11 (U.S.S.R.) 


i i t 
: e purpose of the present article is to clarify a 
oeeoe fae oe ee the basic assumptions underlying one 
problem of signal frequency spectrum compression, s 
problem has lately been given much attention but mos 
works bear more onto the practical rather than the : 
theoretical side of it. The author begins with genera 
considerations governing the input and output signals, 
the amount of jnformation and with the theorem 0: 
conservation of information. The non-statistical ri 
possibility of spectrum compression is next cone tere Z 
and two examples of spectrum compression of the signa 
with information: 
I = OFT log m 
ven, where F is the spectrum bandwidth, T is 
ce eat on of the signal, At - the interval between, 
symbols, expressed by the Kotelnikov theorem as 4t = 
and m is the equiprobable value of the quantised 
signal x(t). The author then proceeds to consider ‘ 
theoretically the possibility of spectrum hal dolar tae 2 
changing the signal statistics. He establishes tha 
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may be compressed, for a given constant TT, by increasing 
the entropy I'; this would lead to the elimination of 
internal correlations, which in turn, would equalize 
the probability of independence of separate symbols. 
Since the internal statistical correlation decreases 
the entropy and since then, for transmission of a given 
information, a signal with a large FT product is needed, 
this leads to redundancy R. Two formulae for R are 


considered: I! y 
Rel- zr , 
ro) 
where I! = log m and 
= FT 
0-0 
a eee 


where F and @ are actual spectrum bandwidth and 
duration of the signal and F and T - are same 
. but for the signal with the aSme inforfation but for aes 
maximum value of I' = I'. The redundancy of AM and = 
FM signals is next consfdered, The redundancy R for 
AM is being shown to be 0,5 and for FM to be 0.97 (in 
both cases they are eliminated eventually by detection. 
The author also mentions that the reduction of noise 
inteM4rence in FM signals, due to the increase in 
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"Cn the Theoretical Optimun Commmication Syste" by A.A, Khar'kevich, 
Elektrosvyaz', No 5, May 1957, pp 15-18. ns 


From the theoretical point of view, the choice of a cormunication 
system reduces to the choice of @ nethod of transmission (i-c., cade), os 
and of a method of reception. An optimum systen shovld give the best 
reproducibility for a specified noise rejection, or conversely, the 
best noise rejection for a specified reproducibality. 


It is shown that obtaining the optimum system reduces to a certain 
variational problem, the formulation of which centains the noise-dis- eae 
tribution probability. The statement of the problem is illustrated alee 
with several examples. 
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SUBJECT USSR/MA TICS/Geometry CARD 1/1 PG - 832 
AUTHOR CHARKEVIC A.A. 
TITLE A problem. 


PERIODICAL Uspechi mat.Nauk 12, 2, 184 (1957) 
reviewed 6/1957 


The author gives the following problem: 
Determine the number of corners of a more-dimensional cube the distances 


of which from a given corner and one to another are not smaller than 4 
given magnitude. 
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AUTHOR: Kharkevich, A.A. Peer 8 

TITLE: Oarison of Several Possibilities in Sending Simple . 
Pictures (Sravneniye nekotorykh vozmezhnostey oeredachi ; 
prostykh risunkov) 

FERICDICAL: Elektrosvyaz’, 1958, Nr 5, pp 44 - 49 (USSR) 


ARSTRACT: The previovs work of Shannon. Loeb and Benjamin is 
mentioned. Conventional methods of sending siwple line drawings 

are inefficiert since the area covered by the lines of the 
draving is a minute fraction of the total area of the figure. 
Two suggestions are examined: in one, the co-ordinates of 
several points in the course of the lines are transmitted; in Z 
the other, the scanning 4s carried out along the eetual lines 
themselves. The improverent factor (ratio of signal volures 
in conventicnal and proposed iethods) for eack case is given in 
Bq.(1) and (2), respectively. In order to compare the two 
systemy, it is assumed, intuitively, that the aumber of symbols 
transmitted is Minearly related to the total length of Line in é 
the drawing. The se cnd system is rore efiective than the 
first by a factor approxinately equa to (Legil)/3 | Tre first 
wathod makes inadequate use of the statistics of the message 
vu the second encounters particular diffizulties in acovuplishmenty 
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Gures and 2 references. 1 of 


“nanges in direction that th j 

snapges in mo t5 el , p i 

peed eaves coeds There are 3 roe sean 
whith is Soviet ard 1 English. 
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The Possibilities of Spectrum UO 


SOV/106-58-11-1/12 


Kharkeyich, A. A- 
betaine Pon 


The Possibilities of Spectrum Compression (0 vozmozh- . : 
nostyakh szhatiya spektra) 


PEXIODICAL: Elektrosvyaz', 1958, Nr.ll, pp.3-8 (USSR) 


At the present time the problem of spectrum compression 
has still not been completely solved due mainly to 
theoretical difficulties. There is however one class of 
process about which one can say something rather definite 
and which may be useful for the further development of 
theory and technology. This is the class of modulation 
processes. in human speech sub-carriers are formed both 
by: the expulsion of air from the throat and by the vibration 
of the vocal cords. These carriers then support quite 
narrow-band modulation spectra. In the system of trans- 
mission considered the original spectrum is analysed by 
a bank of narrow-band filters whose outputs change slowly 
with time. kq.(4) gives the instantaneous spectrum from 
a typical filter. At the receiving end, for reconstituting 
the original process, a noise generator feeds a bank of 


mpression. 


rs and a system of amplitude modulators which 
al the strength of the outputs from each eerie 
A further simplification is possible if we replace e 
noise-fed narrow-band filter by a simple sine -wave eee 
oscillator. The problem now reduces to the igen i : 
of amplitude and instantaneous- hese modulating an 
It is concluded that the use of simple sinusoida re 
for reconstituting speech is quite inadequate, ae ae 
js borne out by the experiments of Marku and Dage ae . 
There are 6 references, of which 4 are Soviet, 1 Eng 


and 1 German. 


SUBMITTED: June 30, 1958. 
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AUTHOR: _Kharkevich, tt. oe sus 108-13-8-1/12 


TITLE: On the Kotel'nikov Theorem (0 teoreme Kotel'nikova) Survey of 
Some of the Latest Papers (Obzor nekotorykh noveyshikh rabot) 


PERIODICAL: Radiotekhnika, 1958, Vol. 13, Hr 8, pp. 3 - 10 (USSR) 


ABSTRACT: The Kotel'nikov theorem (abroad it is called the sampling 
theorem) dating from 1933 is the basis of all pulse signaling 
systems. As accurate relation it is only valid for functions 
the spectral density of which is equal to zero for all frequen- 
cies outside a certain finite interval, the spectrum width. The 7 8 
transmission function, however, represents a random process; 

a random process the spectral density of which is equal to zero 
in the finite interval is a singular process, i.e. the process 
values can be predicted with any accuracy for any tine. This 
again means that’ processes with strictly limited spectrum can 

not transmit informations, i.e. that no process representing 

a signal can have a finite spectrum.- For this reason some 

papers were published in 1956-1957 which dealt with Kotel'nikov's 
theorem. It would be the most natural thing to rezard the 

Card 1/3 theorem not as an exact statement referring to a function with 
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finite spectrum but as an approximate assertion referring to 

a function with an infinite spectrum. This opinion ts uttered 

in the paper by I.T.Turbovich (Ref 3). The evaluations of the 
error by the approximation (Refs 3 and 4) agree with each other. 
In the paper by Zheleznov (Ref 5) a nore generalized problen 

ids posed fron the very beginning: tho best representation of the 
randon function u(t) by an expansion according to the method 
used in formula (10) is to be found. In the AIl-schene a physi- 
cally similar expansion is realized. It reads: continuous 
quasisteady signals u(t) with an infinite spectrum can be trans- 
mitted by means of figures following one another every T ,-se~- 


conds with an accuracy arbitrarily close to the final accurracy 
Vo? when the period v, does not exceed the correlation inter- 


val T, and the signal duration T is much longer than the 
correlation interval To This fornulation comprises the results 


of all papers. Only the theoretical inforzation content of the 
Kotel' nikov theorem remained uninvestigated. This sap was closed 
by the lecture delivered by Kolmogorov (Ref 6). 
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Concluding the author states that the Kotel'nikov theorem is at 
present regarded as an approxinate (and not accurate) assertion, ®, 
and that it makes possible the following statement: 1) An 
approximation formula for the process in the forn of a series 

of lagging functions, and 2) to give on approxinate evaluetion 

of the nunber of measuroments of the random vector proceeding 

from the desired accuracy in the determination of the € -entropy. 
There are 1 figure, and 6 references, which ere Soviet. 


SUBHITTED ; February 24, 1958 
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AUTHOR: Kharkevich, Ay Ay SOV /108-13-9-14/26 ’ 

TITLE: ON ee to the Editor (Pis'mo v redaktsiyu) 

PERIODICAL: Radiotekhnika, 1958, Vol. 13, Mr 9, pp. 69 - 69 (USSR) : 

ABSTRACT: This letter suggests the compilation of an atlas of | 
typical pulse generating circuits. First the ordinary : 


block diagrams >f various complicated devices are listed. 
Then the principal circuit diagrams are compiled. This 

is where this atlas would be of great help. This atlas 
should contain a complete presentation of the most 

modern circuit diagrams of individual blocks, which have 
been examined and which already have stood their test. 
Only a minimum number sf variants should be incorporated, 
giving technical information and data on well established 
modes of operation. The next stride in this direction 
would be the industrial production of types of circuit 
elements. Elements for such a rationalization are already 
in existence in the USSR and abroad. 
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{Information theory and its applications; collection of a 
translations from the English) Teoriia informatsii 1 66 prit 


lozheniia; sbornik perevodov. Pod red. Kharkevicha. Moskva, ; 
Gos.izd-vo £igiko-maten.lit-ry, 1959. 328 p. (MIRA 12:12) 
(Informstion theory) 
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SOV/166~59=+5~11/13 
Kharkevich, As es ae 


of View of Telegraphy (Fototelegraf s tochki zreniya 
telegrafa) 


Elektrosvyaz', 1959, Nr 5, pp 73-76 (USSR) 


The object of this letter is to compare the potentialities 
of black-white photo-telegraphy with normal telegraphy 
for transmitting written information. It is shown that 
telegraphy is more efficient than photo-telegraphy. For 
the purposes of comparison, the original information is 
assumed to be in the form of type letters situated in 
rectangles of 1.5 x 2 mm dimensions. If the resolution 
of the photo-telegraphic apparatus is such that the 
finest detail is a 0.2 mm square, then the number of 
elementary squares per letter is 75, requiring 75 binary 
digits (current pulse (1) for black; no-pulse (0) for 
white) per letter. However, it cannot be concluded that 
the Baudot code which uses 5 digits per letter is 
therefore 15 times more efficient than the photo- 
telegraphic method, since photo-telegraphy has greater 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9 


. 


SOV/106--59-5-11/13 
Letter to the Editor: Photo-Telegraphy from the Point of View of 
Telegraphy 


interference-stability. For true comparison, it is 
necessary to reduce both systems to a common condition e 
of interference-stability. The author considers the 
construction of letters from a grid containing 

3x 4 = 12 elementary squares. (This pumber is not 

sufficient for all the letters of the Russian alphabet 

but this is not important for the author's argument. ¢ 
Letters with the simplest forms, constructed in this 

manner, are shown in Fig 1. Due to interference, errors 

arise in which a no-pulse digit is replaced by a pulse 

digit (or vice versa). This is called a single error. ee 
If two digits are incorrect, it is called a double error 
and go on. The smaller the probability of replacement 
of one letter by another, the greater the interference~- 
stability of the system and, in ita turn, this 
probability is smaller, the more the letters differ 
from one another. This probability can therefore be 
qualitatively expressed by the number of different 
digits in the different letters, The number of 
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Letter to the Editor: Photo-Telegraphy from the Point of View of 
Telegraphy 


different digits is called the spacing. The spacing 
between the different letters is not constant, the 
spacing between the seven simplest letters considered 
being shown in Table 1. Letters having the greatest 
spacing with respect to the others, ¢.g. the letter T, 
are the most stable. However, the spacing alone is not 
sufficient; two different letters can differ froma 
third by the same spacing, the difference lying in the 
Udirection" of the elementary squares, i1.@. on the 
direction of the scan. If the black elements are 
denoted by 1 and the white by O and the scan of the 
letter rectangle is as shown in Fig 4, then a 12 digit 
binary code,as shown in Table 2, is obtained, The 
spacing increases with the number of digits. thereby 
increasing the interferonce~stability but decreasing 
the efficiency of the transmission, It is possible to 
increase the spacing by departing from the normal letters 
and using new simplified configurations satisfying the 
Card 3/5 demand for maximum spacing but this, in fact; is the 
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Letter to the Editor: Photo-Telegraphy from the Point of View of 
Telegraphy 


. 


principle of the telegraph system. The usual 5 digit 
Baudot code is next considered. The minimum spacing 
between two code combinations is unity. Thus, for a 
single error, a different letter is received and the 
error remains undetected. A simple error detecting 
code can be obtained by adding one more digit and 
making the number of O's or 1's in any code combination 
an even number. The least spacing is then two and this 
code with 6 digits is as effective as the 12 digit 
photo-telegraphic code considered earlier. Using the 
same scan sequence as shown in Fig 4, "images" of the 
letters can be constructed. The resulting images are 
shown in Fig 5 and the letter spacings are tabulated in 
Table 5. Comparison of Tables 1 and 5 and of the images 
permits direct comparison of the telegraph and photo-~- a 
telegraph systems. Table 5 shows the spacing of the 
telegraph system to be equal to, or relatively better 
than, the spacing of the photo--telegraphic system 

Card 4/5 (which refers to a 12 digit code). it is concluded that 
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Letter to the Editor: Photo-Telegraphy from the Point of View of 
Telegraphy 


in telegraphy an optimum code can be chosen 
independently, whereas in photo-telegraphy 
simplification of the letter forms leads to longer 

code combinations for the same interference stability 
and hence to less efficiency compared to the telegraphic 
system. 


SUBMITTED: 19th January 1959 
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Lo. 9F00 NO55/A133 
AUTHORS ¢ Blokh, E,. L., and Kharkevich, A. A. 


TITLE; Antifading coding 
PERICDICAL; Elektrosvyaz', no. 4, 1960, 3 - 6 


TEXT: A method of signal transmission is described, using correcting anti- 
interference codes and allowing to enhance the reliability of communications in 
the presence of fading. Assuming that the transmitted communication is coded by 
n-digit combinations ef a uniform code, a group of N such combinations is taken 
and written down as shown in Table 1, number N being chosen so that the time of 
transmission of N binary digits should be sufficiently long compared to the aver- 
age duration of fading. Transmitting Table 1, not by columns, but by horizontal 
lines, a part of the transmitted signal will vanish owing to fading. Replacing 
the vanished digits by an asterisk, we obtain Table 2 for the received signal, 

If the received digits are now grouped according to columns, we obtain code com- 
binationg from which certain individual digits have vanished, If N - and this is 
the essential point - was chosen in conformity with the statistics of fading, the 
disappearance of an individual digit from the combination can be considered as 
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The digits that vanished owing to fading are Se ies 


an independent event. If each column contains one combina 


, a random manner in code combinations. c ape ates 
ee errors in the same positions in the adjacent combinations sre strongiy corr 
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digit js replaced by an erroneous one (e.g. 0 by : or si oe a oe eb 

: the fading type, é : : , 
of a mltiplicative interference of ere a 

% anished digits must be res% ; 

wit vanishss altogether. If not more thanr Vv ; Be 
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| a sequence of L elements of the communication, The ratio & between the duration 
Pk of the vanishing of the signal and the total transmission duration can serve as 
| the parameter determining the fading action. When ne correcting code is used, the 

probability of error-free mains of a Sequence of M digits is 
Dy os (1 ney ? 
or, for 24 1 : : 
Dy“ enh (1) 
When a code restoring not more than r digits in-each n-digit code-combination is 
used, the probability of correct reception of each combination is 

los ont pTthey Ls gjnrr-2 7 are) 


and the probability of error-free reception of the section of M digits of thie 
initial sequence will be 
pir) ee hiveaces Gk skq. = -ye- Jn 
; ker+1 7 


or, for § <1 
(r) MM grils r+l 


~ ew : (2) 
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In particular: _ M nant), att! 
; py =e - 2 = @ 2 83, (3) oY 


AL nant) (a= 2) 
py =e m x 


a (4) 
A comparison of (3) and (1) shows that the use of the code that restores one .di- sce 
; Ag 
git is expedient if: : . 


mh ae 
A comparison of (3) and (4) shows that the code restoring. two digits must be used jC 
only if: i <0 9 
n(n-1) (n-2) = <1. : 


3m(m+1) s : 4 


There are 2 tables and 5 references: 4 Sovet-bloc and 1 non-Soviet-bloc. The ref- 
erence to the English-language publication reads as follows: Price, Gréen. "A com- 


munication technique for mitipath channels!., Proc. IRE., 46, no. 3, 1958. “i 
- SUBMITTED: November 24, 1959 : 
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AUTHOR: Kharkevica, A.A. 
TITLE: The value of information 
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 


no, 2, 1961, 33, abstract 2 V252 (V sb. Probl. kiber- 
netiki, no. 4, M., Fizmatgiz, 1960, 53-57) 


TEXT: Information is usually collected for a certain specific 
purpose and it seems therefore logical to raise the question of 

the value of information as depending on how this information helps 
in obtaining this purpose. The same information may have different 
values, depending on the aim. Existing theory ignores the meaning 
of information and its value for the addressee. In the case when 
the aim - for the attaining of which the information is being 
collected - can be clearly determined, the value of the informa- 
tion can be determined as the increase in the probability of attai- 
ning the aim. If, up to the instant of receiving information, this 
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probability is p, and after the arrival of information this proba- 
bility became pj, then the value of the received information cim 


be determined as 
fad 
i* logs Py, - logo Py = Logo = 


ie] 
It is shown in an example that the value of information can be 
negative when it decreases the probability of attaining the aim. 
It is suggested that it be called, in this case, disinformation, 
A few examples of evaluating the value of information are given, 
2 references. 
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In regard to professor M.S. Neiman's article. Izv. vyas. ucheb. zav.; 
radiotekh. 3 no.4:519-520 Jl-ag '69. (MIRA 13:10) 


1. Moskovekiy elektrotekhnicheskiy institut svyazi. 
(Radio--Study and teaching) 
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TITLE: On Principles of Reading Machine Construction 


PERIODICAL: Radiotekhnika, 1960, Vol 15, Nr 2, pp 3-9 (USSR) 


ABSTRACT: The paper discusses some general vroblems of construc- 
tion of reading machines. The definition of a reading 
machine 1s given as a machine whitch automatically | 
recognizes letters, digits, or other sighs of a printed 
or written text. Any reading machine has to perform 
the following basic operations: (a) presentation and 
examination; (b) preparation of description; and (c) 
comparison of the description with a Standard, f.e., 
the proper recognition operation. The examination 
consists in the action of the presented pattern on a 
transducer, normally of the photoelectric type. There- 
by a corresponding electric signa! is oroduced. The 
deseription is the most important osevation. It 
consists in forming a signal deseribing the pattern 

Card 1/o in a manner most convenient tor recognition purposes. 
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On Prinetples of Reading Machine Gonstruettor 


Operations (a) and (b) may Be combines. The operation 

of recognition, in principle, does not or Vo ay 

difficulties. It 1s obvious that the r g machine 

must have some kind of memory ino wh 1 Standard 

deseriptions are stored. in a larre proup of reading 

machines the examination is mae by Scanning, whereby 

tne reading follows a trajectory in the olane of the. 

pattern. This trajectory ig either continuous or 

composed of separate sections. Tne seann}ng signal ’ 
may also be used for the deseription. It ts Important 
in this case that an optimal scanning selection be 

made. Two kinds of deseription ave considered: (1) 

absolute description, permitting pestoratton of the 

deseribed object with certain accuracy; (2) relative 

description, containing only the features by which a ; 
certain object differs from other objects of the same Lf 
set. The latter description is sufficlent for recog- 
nition purposes and is more economt 
deseription should be the shortest 


Wa 


ro 


aad 


Ll. An optimum 
Hosaihie, 


_ Shorter deseription means a Simptep ine ie. 
Card 2/c author gives examples of minimivatlo- lege: 
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He points out, however, that the problem of minimization 
of absolute as well as of relative descriptions is not 
only still unsolved, but has not even been sufficiently 
clearly formulated. The simplest scanning metngds are 
P 4n direct relation with a certain system of coordinates. 
The usual TV scanning, for examp.e, is related to the 
rectangular system. There is a special type of 
scanning called follow-up scanning. Here, the scanning 
ray follows the contour of the pattern, and the curve 
{tself is used as coordinate axis. One of the de- 
seription methods consists in the use of the scanning 
signal for description. There is another method, called 
topological description. This method consists in 
counting the topological features of the pattern. 
Topological description has a rather general character. 
However, it 1s not sufficient for the recognition of 
letters and digits which are topologically idantical,. 
e.g., 6 and 9. Therefore, some elements of geometrical i 
description must be added. Since letters and digits of 
various forms and sizes must be recognized, the problen 
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of |nvarlability or deseription with respect to 
Uranstormations {ts of great Impogtance It te otated . 


that from a practical point or view vollow-up scanning 

15 an important description method, because it does 

not vary with respect to the actually oceurring trans- 

fermations. Topological description also does not 7 

vary. However, its technique is still complex. The 

recognition may be an operation simultaneous or stepped- 

up. When the patterns to be rvrecoenized are gharacter- 

ized by n features of which any may be elther present . 

or absent, then the description of a pattern is an 

n-digit binary number. In case of simultanegus recog- 

nition, n-digit numbers are compared. In case of a 

stepped-up recognifion each digi of the binary number 

{3 compared step-by-step, thus operating with dne-digit Mis 

numbers. This leads to simplification of the machine. “e 

The stepped-up method permits descriptions of varying 

length. However, simultaneous description is more 

noiseproof Shan stepped-up description. The recognition 

is the more reliable, the more the descriptions of tha 

patterns differ from one another. Tne description dift 
Card 4/6 ferences may be associated wlth the concept of distances. 
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Thus, in addition to the above requirement of 
minimization, a description must satisfy the require- 
ment of a greatest minimum distance between two de- 
scriptions. It is not clear if this distance 
maximization may be formulated as a mathematical 
problem. The actual printed characters need some 
preparation, which consists in elimination of minor 
faults. The preparation may be a separate operation 
or may be combined with the examination. On the 
subject of the so-called selif-teaching reading machine, 
a it 1s stated that this prepares the standard description 
by itself. This is done under control of a human 
Operator, from which the machine receives signals of 
approval or disapproval. Under the action of these 
signals the description is corrected. When a sufficient 
degree of reliability is achieved, the self-teaching 
process is terminated. The paper concludes that a - 
detailed classification of reading machines must be 
postponed until unsolved problems are cleared up. By ae 
finding optimum solutions, the still very complex ; 
Card 5/6 technique of reading machines may be simplified considrably. 
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8/108/60/015/009/001 /ow : 
6,9460 B002/B067 
AUTHORS: Blokh, E. L., Kharkevich, A. A., Members of the Society 
TITLE: Some Properties of Communication Syn tone With Pading™ b a 
PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 9, pp. 3-9 ne 


TEXT: Only additive fluctuation noises have as yet been theoretically 
studied. The signal received is regarded as the sum of the emitted signal 
and the noise. On the other hand, multiplicative noise, the so-called 
fading, has hitherto not been theoretically treated. It consists in the 
fact that the intensity of the received signal is subject to random 
fluctuations. Three cases of interference are distinguished in the 
theoretical treatment: I. Additive noise. II. Fading. System with an 
active pause (phase modulation or frequency modulation), III. Fading. 
System with a passive pause (amplitude modulation). The dependence of 

the carrying capacity on the transition probability is computed for 

each case and graphically represented (Fig.). Furthermore, the identifica- 
tion of the regenerative codes is considered. As computation shows, case 
I requires distances as large as possible and code combination as long as 
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s/108/60/015/010/002/008 < 
B012/B060 Dk 
49000 
AUTHOR: Kharkevich, A. As Active Member of the Seciety 
TITLE: The Discrimination of Continuous Signals® 


PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 10, pp. 11-13 


TEXT: The author examined the possibility of representing by one or 
several numbers a signal given in the finite region in the form of a con- 
tinuous function. The optimum selection of such numbers is discussed. The 
present considerations were made in connection with the construction of 
identification machines serving for the identification of continuous 
circuits. If in the range of O<t<T signals are given in form of con- 
tinuous functions y(t)» the ideal reception method according to 


Kotel'nikov then consists in every received signal x(t) being compared with 


each of the possible systems acoording to ae -\ (x(t)-y,(+)] eat (1) and 
is then identified with the Vy in which ay is smallest. Geometrically, 
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dy is the interval between the ends of vectors x and yy in the infinitely 


dimensional (Hilbert) space. The comparison is found to be more convenient & 
when carried out with numbers denoting the functions, instead of with the 

functions themselves. The author therefore studied the possibility of ; + 
expressing the y,-function by some discrete numerical parameters. Formula oe “oe 


(2) is written down, which in a general forn, expresses this nurerical 
parameter in the linear case. Every y, “function may ba designated by one 


or several discrete numbers on the strength of cy -f, p(t), (tat (2). 


The criterion for selection the weighting function Y is then established. 
If the y-functions are to be distinguished, Y must bo selected in such a 
way that the numerical parameters Cy (coefficients in the expansion of 


yx into a series after the y functions) are the most markedly distingutcted, o 
Two cases are considered: (1) only two functions y; and Yo are given, and ae, 
(2) three functions ¥1> Yo. and yz are given. The second case is more 
complicated and it is pointed out’ that practical ways of solving this task 
are still to be worked out. ‘There are 4 figures. 


; ~ - 7218200113 

rut RRY BOR Esa, Wakiei tones a. COA RRSP 00513R000 - 
MEL'NIKOVSKAYA, .D., Fed. 1zd-va; ASTAFYEVA, G.A., 
tekhn. red. ° 


Method of proximity systems and its use in radio engineer- 7 
ie for establishing precedures in designing linear and ve ie 
linear systems] Metod blizkikh sistem i ego primenenie dlia 

sozdaniia inzhenernykh metodov rascheta lneinykh i nelinei~ 

nykh radiotekhnicheskikh sistem. Noskva, Izd-vo aren : 
SSSR, 1961. 250 p. (MIRA 15:2 


1. Chlen-korrespondent Akademii nauk SSSR (for Kharkevich). 
(Hadio) (Automatic control) 
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KHARKEVICH,-Aleksandr- Aleksandrovich; KOSTIYENKO, A.I., red.; 
GAVRILOV, S.S., tekkn, red. 


(Spectra and analysis) Spektry 4 analiz, Izd.4. Moskva, Gos. 
izd-vo fiziko=-matem, lit-ry, 1962, 236 p. (MIRA 15:6) 
(Spectrum analysis) 
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KHARKEVICH, Aleksandr Aleksandrovich; NOVIKOVA, Ye.S., red.; SLUTSKIH, 
A.A., tekhn, red. 


(Fundamentals of radio engineering]Osnovy radiotekhniki, Mo- 
skvay Sviaztizdat, 1962. 557 p. (MIRA 15:12) 
(Radio) 
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BERG, A.I., gluv. red.; TRAFEAKGV, V.A., glav. vcd.3 DOLECVICH, D.M., 
van) glav. red.3 LENDER, A.Ya., doktor tekhn. nau, poor, 
zan. glev. red.3 AVN, 0.1., red.3; AGEYRI, D.I., red.; kend. 
tekhn. nauk, dots., red.; AYZERMAN, M.A., red.; VENIKOV, V.A., 
doktor tekhn. nauk, prof., red.3 VORONOV, A.A., doktor tekhn. : 
nauk, prof., red.3; GAVRILOV, M.A., doktor tekhn. neuk, prof., . 
red,; ZERKOV, D.V., reds; IL'IN, V.A., doktor tekhn. neuk, 
prof., red.; KITOV, A.I., kend. tekhn, nauk, rcd.; KOGAN, b.YA., te 
doktor tekhn. nauk, red.; KOSTOUSOV, A.I., red.; KLINITSKIY. 
N.A., kand, fiz.-mat. nauk red.; LEVIN,C.A.,prof.red.; . 
LOZINSKTY, M.G., doktor tekhn, nauk, red.: JUSSIYEVSKIY, V.1- - : 
red.; MAKSAREV, Yu.Yo., red. MASLOV A.A. dots. yred. POPKOV,A.A. yred.; : 
RAKCVSKIY, M.Ye., red. AOZENBEKG, L.D., doktor tekhn.neuk, 
prof., red.; SOTSKOV, B.S.,.red.; TINOPEYEV, F.V., reds; 
USHAKOV, V.B., doktor tekhn. nauk, red.j FUL'DBAUM, A.A. 
‘doktor tekhn, ‘iauk, prof., red.; FROLOV, V.S., redo; 
—KHARKEVICH, A.A. reds; KHRAMOY, A.V., kend. tekhn, nmk, red.; 
TSYPKIN, Ya.2., doktor tekhn. nauk, prof., red.; CHELYUSTKIN, 
A.B., kend. tekhn. nauk, red.; SHREYDER, Yu.A., kand. fiz.- 
mat, nauk, dots., red.; BOCHAROVA, M.D, kand, tekhn.nauk, 
starshiy nauchnyy red.; DELONE, N.N., inzh., nauchryy red.; 
BARANOV, V.I., neuchnyy red.; PAVLOVA, T.I., tekhn. red. 
(Continued on next card) 
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{Industrial electronics and autonation of production proces- 
ses )Avtonatizateiia proizvodstva 4 promyshlennaia elektronike, 
Glav, red, A.I.Berg 4 V.A.Trapeznikov. Moskva, Gos.nauchn, iB 
izd-vo "Sovetskaia Entsiklopediia." Vol.l. A - I. 1962. 524 p. 
(MIRA 15:10) 

1. Chlen-korrespondent Akademii nauk SSSK (for Sotskov, 
Kharkevich, Zernov, Timofeyev, Popkov). 

(Automatic control) (Electronic control) 
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Asymptotic expression of transmission speed with high reliability. 
Radiotekhnika 17 no.1:76-77 Ja ‘62, (MIRA 15:2) 


1. Deystvitel'nyy chien Nauchno-tekhnicheskoro obshchestva 
radiotekhniki i elektrosvyazi imeni Popova. 
(Information theory) 
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KHARKEVICH, A.A, 


we ) 
A theorem concerning error correcting codes, Hadiotokhnika 17 
no.5:80 My '62, (MIRA 15:5) 


1. Deystvitel'nyy chlen Nauchno-tekhnicheskogo obgshchestva 
radiotekhniki i elektrosvyazi imeni Popova, 


(Error correcting codes (Information theory)) 
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S/108/62/017/011/001/007 

AUTHORS : Blokh, u.1.. and Kharkevich, A.A. , Members of the 

society (see Association) 
TITLE: The parasitic modulation caused by small-amplitude 

additive interference 
PERIODICAL: Kadiotel:hnika, v. 17, no. 11, 1962, 5-15 
Tints the authors consider the patasitic modulation equiva. 


lent to or caused by the addition of a small-amplitude statistical 

noise function to a generalized carrier capable of being modulated 

in n parameters. « veetor representation is mentioned in which the 
Modulation parameters are the coordinates. General expressions are x 
derived for the equivalent parameters of the parasitic modulation, Lb 
by minimizing the difference vetween it and the actual carrier-plug- 
noise. By comparing these values with the maximum usable excursions 

in the various modulation varaneters, one can obtain output signal- 
to-noise ratios for the various types of modulation and compare 
their rejection propertics. sis an example, the values are worked 
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The parasitic tmodulation ... D413/0395 


out for a carrier consisting of a train of trapezoidal pulse in 
which dulse amlitude, position (phase) and width are considered as 
modulation parameters, with white noise as interference. ‘The result- 
ing comparison clearly shows up the advantage of pulse position moc.— 
ulation aad the importance in it of the initial pulse-duty radio. 
Sinee the parasitic modulations in the various parameters are corré= | \ 
lated, it should be possible to use these in parameters not carrying i” ~ 
snformation (control parameters) for compensation of the interfer- 
ence, aud general relations arc derived for this: applied to the 
above example, they indicate that parasitic pulse-width variations 8 
could be used to compensate interference on a PLM channel. It is “ 
also suggested that where two perameters ire only slightly corre]La- 
2 ted they could be used in parallel as independent channels to im- 
prove the noise rejection. ‘the case of Large-ampLlitude noise is 


more digzfieult in general, and calls for computers or experimental 
work. ‘there are 4 figures. 


ASGCGLALLON: Wauchno-tckhnicheskoye obshchestvo radiotekhniki i 
elektrosvyazi im, 4.3. Popova (Scientific and Teche 
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Bical Socecty of Xadio Engineering and “lectrical 2 
juuLcations im. A.5. Popov) Abstracter's note: LX 


lame o£ association L 
joumnel_7 was taken from first page of “ 


SUBMITTED; October 27, 1961 
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KHARKEVICH, Aleksandr, Aleksandrovich; KOSTIYPNKO, A.I., red.; 
’~ “KRYUCHKOVA, V.N., tekhn, red. 


{Control of radio interference] Bor'ba s pomekhami, Moskva, 
Fizmatgiz, 1963. 274 p. (MIRA 16:12) 
(Radio—Interference) (Information theory) 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721820011-9" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDPS6- ee tener eres vert: sf 


SOT re ee eae SMT AREA RARER RNR iT KEE EPR RE TE FAS EEE EMER SASSI ROOF OASLE LFF EE eb 


KHARKEVICH, A. 
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Tatorantion and technology. Priroda Bulg 12 no.2:28-35 Mr-Ap 


1. Chl.-kor. na AN na SSSR, 
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KHARKEVICH, A.A. 


Some views underlying the mechanism of creative processes. 
Probl, pered, inform, no,J4:157-159 '63. (MIRA 16:12) 
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BLOKH, Efraim Leont'yevich; KHARKEVICH, A.A., otv.red.; SOLOMONOV, V. G., 
kand.tekhn,nauk, zam.otv. eds3 GRIGOR'YEV, Ye.N., red. izd-va; 
SIMKINA, G.5S., tekhn. red. 


{Interference rejection of communication systems with feedback. ] 
Pomekhoustoichivost' sistem sviazi s peresprosom, Moskva, 1963. 
170 p. (Problemy peredachi informatsii, no.13). (MIRA 17:2) 


1, Chlen-korrespondent AN SSSR (for Kharkevich), 
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ACCESSION NR AM4021138 BOOK EXPLOITATION s/ 
__sharkevich, Aleksandr packs anerovich 


Interference ‘control ‘(Borba 8 “pomekhami), Moscow, Fizmatgiz, 1963, 27; pe illus., 
tiblio. 10,500 copies printed. 


TOPIC TAGS: signal transmission, interference control, applied information theory 


PURPOSE AND COVERAGE: The problem of reliable transmission of signals when there 
is interference is one of the most important problems of appliedinformation theory 
at the present time, This monograph is a brief introduction to the modern theory 
of the methods of increasing interference resistance. I+ contains a compact presan- os 
tation of the newest methods, views, and results permitting the problem to be viewed 
as a whole. The book's objective is to help the beginner working in this field to 
derive a general picture of the problem and to obtain the basic information that is 
need for a study of the special literature. The book is intended for radio physi-~- am 
cists and radio engineers. 


TABLE OF CONTENTS: 


Forevord - - 7 
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KHARKEVICH, A.A.y otve red, 


[Information theory; terminology] Teoriia infornaisii; 
terminologiia, Moskva, Nauke, 1964. 10 p. (Sbornik re- 
konenduomykh terinov, no.64) (MIxA 17:12) 


1. Akaderiya nauk SSSR. Komitet nauchno-tekhnicheskoy 
terr.inolopii, 2. Chlen-korresponient AM SSSH. 
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BERG,A.I,,glav.red.; TRAPEZNIKOV,V.A.,glav.red.3 TSYPKIN, Ya.Z., doktor 
tekhn.nauk,prof.,red.; VOHO/0V,A.A., doktor tekhn.nauk,prof. ,red.; 
SOTSKOV,B.S., doktor tekhn.nauk,red.; AGEYKIN,D.I., doktor tekhn. ; 
nauk, red.; GAVKILOV,M.A., red.; VENIKOV,V.A., doktor tekhn.nauk, : 
prof.,red.; CHELYUSTKIN,A.3., doktor tekhn. nauk,red.; PROKOF'YEV, 

V.N., doktor tekhn.nauk,prof.,red.; IL'IN,V.A., doktor teknn.nauk, 
prof.,red.; KITOV,A.I.,doktor tekhn,nauk,red.3; KAINITSKIY, N.A., 
kand, fiz.-maten.nauk,red.; KOGAN ,B,Ya., doktor tekhr.nauk, red.; 
USHAKOV ,V.B., doktor tekhn.nauk,red.; LEWini,Yu.A., doktor tekhn. 
nauk,prof., red.; FEL'DBAUM, A.A.,prof., dokter tekhn.nauk,red.; 
SHREYDER,Yu.A., kand. fiz.-mat. nauk,dots.,red.; KiiARKEVICH, A.A. 
akad., red, ;TINOFEYEV, P.V., fay MASLOV ,A. A. dots: red. 5 LEVIN, 
G.A., prof.,red.; LOZINSKIY,l..G., doktor tekhn.nauk ired.$ NETUSHIL, 
A.V., doktor tekhn. nauk, prof. ,red.; FOPKOV,V.I.,red.; ROZENBERG, 
L.D.,doktor tekhn, PAWN »PIOL sy Ped a} LIVSHITS, A.L.,kand.tekhn. nauk, red. 


[Autor:ation of production” and industrial electronics ] Avtomatiza- 

tsiia proizvodstva 1 promyshlennaia elektronika; entsiklopediie 

sovremennoi tekhniki. Moskva, Sovetskaia Entsiklopediia, Vol.3. : 
Pogreshnost' resheniia - Teleizmeritel'naia sistema chastotnaia. 


1964. 187 p. (MIRA 17:10) 
»Chlen-korrespondent AN SsSR (for Sotskov, Gavrilov, Timofeyev, 
Sg 
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Ya.Z., doktor tekhn, nauk, prof., red.; VOKCROVY 4.4.5 
prof., red.; AGEYKIN, D.I., doktor tekhn.nauk red. ;GAVHILOV, 


tekhn. nauk, st. nauchn. red. 


[Automation of production processes and industrial electronics] 
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investigated and the most efficient ones are identified. 
A general method of building multistage switching systems 
4s subuitted and formulas for the determination of the 
total number of 4nterconnecting points with a full and a 
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The present paper deseribes a general wethod for the construction of such 
systema and furnishes reourrence forimmlas for the estimation of commnices Mf 
tion systems according to the number of union points, By a ecamunication 
system a direat acting system with M inputs and N outputs 4s here under- 
Stood, which at a given moment oan effect a connection between in-and out~ 
puts. Such a syqtem may e.g. be a contact multipole. Technical applications 
are mentioned. A communication system is called" mn-blocking" if it allows 
connection between an arbitrary input and an arbitrary output irrespective 

of the number of connections established up t@ the observed moment, Here : 
the maximum possible number of connections is determined by the smaller of ai 
the numbers M and N..A measure of the efficiency of this commutation sy~ 
stem is the total number T of the union points, The trivial construction 
of such a system in the form of a connutator @ not’ always the most effece 
tive. CLOS,C. BYTJ, 32, Nr 2, lo6, (1953) suggésted an effective method for 
the construction of non-blocking commutation systems, But this method can sa 
be represented as a special case of a more general construction (multistage 
construction). This multistage construction of a commutation system can be 
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NIPLEs A Method for the Approximate Estimate of the Tranamissivity — 
of a Two-Term Commutation System (Netod priblizhennoy otsenki 
propusknoy sposobnosti dvukhzvennoy konnutatsionnoy sisteny ) 


PERIODICAL:  Doklady Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, pp. 308~309 
(ussr) 


ABSTRACT: The two-term commutation system under consideration in the 
paper under review has kn inlets and ml exits, and it con- 
sists of the two cascades A and B. Each of the k commutators 
of the first cascade contains n inlets and m exits, whereas 
each of the m commutators of the second cascade has k inlets 
and 1 exits. The commutators of the first and of the second 
cascade are connected with each other in the usual way by a 
mixing wiring (7). In the commutation system here under con- 
sideration with variable accessibility each arbitrary exit 
of the system is accessible to each arbitrary inlet of the 
system, as long as there are no occupied connecting lines 
within the system. If a connecting line is occupied for those 

Card 1/3 inlets of the commutation system which can use this connect~ 
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A Method for the Approximate Estimate of the Transmissivity of a Two-Tern 
Commutation Systen 


ing line, then the acoessibility of the exits decreases by 1 
and amounts to a, = (m-1)l. If i connecting lines are occupied 
(these lines going out from a certain commutator of the first 
cascade), then the accessibility amounts to a,=(m-i)l. ‘he 
paper under review suggests the following method for the com- 
putation of the transmissive ability: The graduated bundle 
which is equivalent with respect to the transmissive ability 
has to be found. Thus the computation is reduced - the accesa- 
sibility being variable ~ to the computation with constant 
accessibility of the connecting lines. The condition for the 
equivalence of the transmissivity of the system here under 
consideration with a graduated bundle is written down in its 
explicit form in the paper under review. If it ispossible 

to linearly approximate the function which characterizes the 
losses in the graduated bundle (7), then the equivalent ac- 
cessibflity is identioal with the mathematical expectation of 
the accessibility. There are 2 figures, and 8 references, 

4 of which are Soviet.. 
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Vestnik AN SSSR, 1958, No. 1, v. 28, pp. 131- 132 (author Ostianu, V. M,) 
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AUTHOR: Kharkevich, A.D. Sov/106-58-2-6/16 
TITLE: Grouping Scheme for a Telephone Branch Exchance Usins 


Crossbar Switches (Gruppoobrazovaniye telefonnoy podstantsii 
na koordinatnykh soyedinitelyakh) 


PERIODICAL: Blektrosvyaz', 1958, Nr 2, pp 43 - 50 (USSR). 


ABSTRACT: The purpose of the article is to deduce the optinun 
choice of circuit-grouping in a telephone branch exchange based 
on the use of crossbar switches. The specific example taken 
for illustration purposes is an exchange with a capacity of 
100 lines; the subscriber load requires 10 incoming and 10 ee: 
outgoing lines; connection between two subscribers is achieved L. 
via the local automatic exchange using two connecting lines. Bi 
The first arrangement examined provides a full availability 
interconnection, uses relays and has 2 000 points of connection. 
Using a suggestion made by Clos (B.S.T.J3., 1953) together with 
erossbar switches, this number is reduced to 1 715. Tn 
Figure 2, all subscribers are divided into 10 groups of 10 
each and the number of internal connections made from each 
group is limited to 4. The number of connection points now 
falls to 1 200. Clos': device here only gives an improvement 
to 1159. It is concluded that the best arrangement has two 

Cardl/2 
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Sov/106-58-2-6/16 
Grouping Scheme for a Telephone Branch ¥xchange Using Crossbar 
Switches 


stages of switching for the outgoing lines and three stages 
for those coming in. figure 4 shows a circuit with one 
Selector, having 700 connections. 

there are 5 figures, 1 table and 16 references, 10 of which 
are Soviet and 6 English. 


SUBMITTED: July 30, 1957 
1. Telephone communication systems-~Test methods 2. Switches 
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